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@ Apparatus and method for stretching an elastomeric material in a cross machine direction. 



® An apparatus (20) and method for stretching a 
continuously moving elastomeric web (22) in a cross 
machine direction (122) includes a pair of rotatable, 
cylindrical rims (30»32) which are located adjacent 
the elastomeric web (22). A supporting mechanism 
(50) is connected to the cylindrical rims (30.32) to 
guide the rims (30.32) for rotation about their axes 
(34.36). The axes (34,36) of the cylindrical rims 
(30.32) are oriented to (Xtsition the rims (30.32) at a 
close spacing (42) at a first location (44) and a far 
spacing (46) at a second location (48). The far spac- 
ing (46) is substantially greater than the close spac- 
W ing (42) relative to the elastic web path (26). A 
^ gripping means (60) is located on the cylindrical 
^ rims (30,32) such that, as the rims (30.32) are rotat- 
V" ed by a driving means (70). the gripping means (60) 
tn receives the elastomeric web (22) and holds the 
^ elastomeric web (22) as it is stretched in the cross 
^ machine direction (122). The driving means (70) is 
^ connected to the cylindrical rims (30.32). In addition. 
Q each cylindrical rim (30,32) may have a center open- 
ing therethrough defined by its inner circumferential 
gfi surface (38). A facing sheet (102) may be supplied 
through the center opening and bonded to the 
stretched elastomeric web (22) to provide a lami- 



nated web which is stretchable in the cross machine 
direction (122). 
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The present invention relates to an apparatus 
and method for stretching a continuously moving 
elastomeric web in a cross machine direction. The 
invention particularly concerns an apparatus and 
method for stretching a continuously moving 5 
elastomeric material in a cross machine direction 
and bonding the material to at least one facing 
sheet thereby providing a stretch-bonded laminate 
material which is stretchable in the cross machine 
direction. 

Absorbent articles, such as disposable infant 
diapers, feminine care products, incontinence gar- 
ments and the like, have included stretch-bonded 
laminate materials. For example, particular absor- 
bent article designs have used stretch-bonded 15 
laminate materials for their leg and waist elastics. 

Several different conventional methods exist for 
stretching elastomeric materials in the cross ma- 
chine direction. Some conventional methods utilize 
a pair of canted wheels to stretch the elastomeric 20 
material in the cross machine direction. For exam- 
ple. U.S. Patent No. 5.043.036 to Swenson de- 
scribes an apparatus for stretching an elastomeric 
material in the cross machine direction which in- 
cludes two circular pulleys which are canted about 25 
their axes. Other conventional methods for stretch- 
ing elastomeric materials in the cross machine 
direction utilize a series of gripping devices which 
are arranged to successively grip and stretch the 
elastomeric material in the cross machine direction. 30 

Conventional apparatus and methods for 
stretching an elastomeric material in the cross ma- 
chine direction, such as those described above, 
have not been sufficiently satisfactory. For exam- 
ple, the devices may be overly complex and ex- 35 
pensive and may not be capable of continuous 
operation at high speeds. The conventional devices 
also may not have the capability to provide the 
web paths which are necessary to laminate facing 
sheets to the stretched elastomeric web to provide 4o 
stretch-bonded laminate materials. For example. - 
the conventional devices may be useful in applying 
individual components, such as waist elastics, to an 
absorbent article but may not be useful in a lami- 
nating process. In addition, many of the conven- 45 
tional apparatus utilize mechanical gripping means 
or pins which may negatively affect the side edges 
of the stretched elastomeric materiaL 

In response to the discussed difficulties and 
problems encountered in the prior art the new 50 
apparatus according to independent claim 1 and 
the method for stretching an elastomeric material in 
a cross machine direction according to indepen- 
dent claim 11 and the method for providing a 
laminated web which is stretchable at least in a 55 
cross machine direction according to independent 
claim 12 are provided. Further advantageous fea- 
tures, aspects and details of the invention are evi- 



dent from the dependent claims, the descriptior 
and the drawings. The claims are intended to be 
understood as a first non-limiting approach of de 
fining the invention in general terms. 

According to one specific aspect, the present 
invention can provide an apparatus for stretching a 
continuously moving elastomeric web in a cross 
machine direction. This apparatus includes a sup- 
plying means for continuously moving the 
elastomeric web in a machine direction along an 
elastomeric web path. A pair of rotatable, cylin- 
drical rims are located adjacent the elastomeric 
web such that the elastomeric web moves between 
the cylindrical rims. Each of the cylindrical rims 
has an axis, an inner circumferential surface and an 
outer circumferential surface. A supporting means 
is connected to the cylindrical rims for guiding the 
rims for rotation about their axes. The axes are 
oriented to position the rims at a close spacing at a 
first location and a far spacing at a second location. 
The far spacing is greater than the close spacing 
relative to the elastomeric web path. A gripping 
means is located on the cylindrical rims for receiv- 
ing the elastomeric web and holding the web as it 
IS stretched. A driving means is connected to the 
cylindrical rims and is used to rotate the rims. As 
the cylindrical rims are rotated by the driving 
means, the elastomeric web is received by the 
gripping means at the close spacing at the first 
location and transported to the far spacing at the 
second location thereby stretching the elastomeric 
web in the cross machine direction. In particular, 
the supporting means may include at least three 
support rollers which are rotatably connected to the 
inner circumferential surface of the cylindrical rims. 
In addition, the driving means may include a pair of 
drive gears which are configured to engage and 
rotate a pair of ring gears which are connected to 
the inner circumferential surface of the cylindrical 
rims. In use, the drive gears engage and rotate the 
ring gears thereby rotating the cylindrical rims. 

According to another specific aspect, the 
present invention can provide a method for stretch- 
ing a continuously moving elastomeric web in a 
cross machine direction. An elastomeric web is 
moved along an elastomeric web path in a machine 
direction. A pair of rotatable, cylindrical rims are 
provided adjacent the elastomeric web. Each of the 
cylindrical rims has an axis, an inner circumferen- 
tial surface, and an outer circumferential surface. 
The cylindrical rims are guided for rotation about 
their axes by a supporting means which is "con- 
nected to the cylindrical rims. The axes of the rims 
are oriented to position the rims at a close spacing 
at a first location and a far spacing at a second 
location. The far spacing is substantially greater 
than the close spacing relative to the elastomeric 
web path. The elastomeric web is held between the 
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first location and the second location by a gripping 
nr^eans as the cylindrical rims are rotated. Thus, the 
elastonneric web is transported from the close 
spacing at the first location to the far spacing at the 
second location thereby stretching the elastomeric 
web in the cross machine direction. The cylindrical 
rims are rotated by a driving means which is con- 
nected to the rims. The elastomeric web may also 
be elongated in the machine direction before it is 
stretched in the cross machine direction. 

According to a further specific aspect, the 
present invention can provide a method for provid- 
ing a laminated web which is stretchable in a cross 
machine direction. An elastomeric web is moved 
along an elastomeric web path in a machine direc- 
tion. At least one facing sheet is moved atong a 
facing sheet path. The elastomeric web is stretched 
in the cross machine direction thereby providing a 
stretched elastomeric web. The stretched 
elastomeric web and the facing sheet are posi- 
tioned in a facing relationship and bonded together 
to provide the laminated web which is stretchable 
in the cross machine direction. The elastomeric 
web is stretched in the cross machine direction by 
a pair of rotatable cylindrical rims which are posi- 
tioned adjacent the elastomeric web. Each of the 
cylindrical rims has an axis, an inner circumferen- 
tial surface, and an outer circumferential surface. 
The cylindrical rims are guided for rotation about 
their axes by a supporting means which is con- 
nected to the rims. The axes of the cylindrical rims 
are oriented to position the rims at a close spacing 
at a first location and a far spacing at a second 
location. The far spacing is greater than the close 
spacing relative to the elastomeric web path. The 
elastomeric web is gripped between the first loca- 
tion and second location by a gripping means as 
the cylindrical rims are rotated. Thus, the 
elastomeric web is transported from the close 
spacing at the first location to the far spacing at the 
second location thereby stretching the elastomeric 
web in the cross machine direction. The cylindrical 
rims are rotated by a driving means which is con- 
nected to the rims. In particular, each cylindrical 
rim has a center opening therethrough defined by 
the inner circumferential surface of the rim. The 
facing sheet extends along the facing sheet path 
through the center opening of at least one of the 
cylindrical rims before being bonded to the 
stretched elastomeric web. The elastomeric web 
may also be elongated in a machine direction 
before it is bonded to the facing sheet, thereby 
providing a laminated web which Is stretchable in 
both the machine direction and the cross machine 
direction. 

The present invention, in its various aspects, 
can advantageously provide an apparatus and 
method which, when compared to conventional de- 



vices, can more efficiently provide a continuously 
moving elastomeric material which is stretched in a 
cross machine direction. The present invention can 
also provide less complicated web paths such that 
5 a facing sheet can be easily laminated to the 
continuously moving stretched elastomeric web to 
provide a laminated web which is stretchable in the 
cross machine direction and which can be used in 
the production of absorbent articles. 
10 The present invention will be more fully under- 

stood and further advantages will become apparent 
when reference is made to the following detailed 
description of the invention and the accompanying 
drawings. The drawings are merely representative 
75 and are not intended to limit the scope of the 
appended claims. 

Fig. 1 representatively shows a perspective view 
of one example of an apparatus of the present 
invention; 

20 Fig. 2 representatively shows a top plan view of 
the apparatus of Fig. 1 ; 

Fig. 3 representatively shows a perspective view 
of another example of an apparatus of the 
present invention; and 
25 Fig. 4 representatively shows an absorbent arti- 
cle utilizing the stretched elastomeric web pro- 
duced by the apparatus and method of the 
present invention. 
The present invention provides an apparatus 
30 and method for stretching an elastomeric material 
in a cross machine direction. The apparatus and 
method are particularly useful for stretching a con- 
tinuously moving elastomeric web in the cross ma- 
chine direction, laminating it to a facing sheet and 
35 subsequently using it as a component in an absor- 
bent article such as, for example, a disposable 
diaper. In particular, the stretched elastomeric ma- 
terial of the present invention can be used to 
provide stretchable outer ears on a disposable dia- 
40 per to enhance the fit of the diaper about the waist 
of the wearer. The stretched elastomeric material 
may also provide the waist or leg elastics in a 
disposable diaper. In addition, it should be readily 
understood that the stretched elastomeric material 
45 of the present invention may be used in other 
types of absorbent articles, such as, for example, 
training pants, feminine care products, incontinence 
garments and the like. All of such alternative con- 
figurations are contemplated as being within the 
50 scope of the present invention. 

As used herein, the terms "elastomeric" or 
"elastic" refer to any material that, upon application 
of a biasing force, is capable of being elongated or 
stretched in a specified direction from at least 
55 about 20 percent to about 400 percent and which 
will recover to within at least from about 5 to about 
35 percent of its original length after being elon- 
gated or stretched. 
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As used herein, the term "cross machine direc- 
tion" refers to a direction that is substantially per- 
pendicular to a machine direction along which the 
elastomeric web of the present invention travels. 

An apparatus and method for stretching a con- 5 
tinuously moving elastomeric web in a cross ma- 
chine direction are representatively illustrated in 
Figs. 1 and 2. The apparatus, which is generally 
indicated at 20, and method include a supplying 
means 24 for continuously moving an elastomeric w 
web 22 in a machine direction 120 along an 
elastomeric web path 26. A pair of rotatable, cylin- 
drical rims 30 and 32 are located adjacent the side 
edges of the elastomeric web 22. Each of the rims 
has an axis 34 and 36, an inner circumferential /s 
surface 38, and an outer circumferential surface 40. 
A supporting means 50 is connected to the cylin- 
drical rimsr30 and 32 to guide the rims for rotation 
about their axes 34 and 36. As representatively 
illustrated in Fig. 2, the axes 34 and 36 are ori- 20 
ented in a position such that the rims 30 and 32 
are at a close spacing 42 at a first location 44 and 
a far spacing 46 at a second location 48. The far 
spacing 46 is substantially greater than the close 
spacing 42 relative to the elastomeric web path 26. 25 
The apparatus 20 and method, as representatively 
illustrated in Figs. 1 and 2, further include a grip- 
1 ping means 60 which is located on the cylindrical 

rims 30 and 32 for receiving and holding the 
elastomeric web 22 as it is stretched. A driving 30 
means 70 is connected to the cylindrical rims 30 
and 32 to rotate the rims. In use, as the cylindrical 
rims 30 and 32 are rotated by the driving means 
70, the elastomeric web 22 is received by the 
gripping means 60 at the close spacing 42 at the 35 
first location 44 and transported to the far spacing 
46 at the second location 48 thereby stretching the 
elastomeric web 22 in the cross machine direction 
122. 

As representatively illustrated in Fig. 1. the 40 
supplying means 24 is configured to continuously 
move an elastomeric web 22 in the machine direc- 
tion 120 along an elastomeric web path 26. For 
example, the supplying means 24 may include a 
pair of rotatable nip rollers 28 which are configured 45 
to move the elastomeric web 22 at the desired rate 
of speed. The pair of rotatable nip rollers 28 may 
be driven by any means known to those skilled in 
the art. For example, the rotatable nip rollers 28 
may be connected to a primary lineshaft of the so 
apparatus 20 by suitable gearing or, in the alter- 
native, the rotatable nip rollers 28 may be sepa- 
rately driven by an electric motor. The supplying 
means 24 can be configured to continuously move 
the elastomeric web 22 at any rate of speed de- 55 
pending upon the desired final use and configura- 
tion of the elastomeric web 22. For example, the 
supplying means 24 may continuously move the 



elastomeric web 22 at a speed of from about 0.1 to 
about 6 meters per second (about 0.3 to about 20 
feet per second). 

Each rotatable, cylindrical rim 30 and 32, as 
representatively illustrated in Figs. 1 and 2. has an 
axis 34 and 36. respectively, an inner circumferen- 
tial surface 38 and an outer circumferential surface 
40. Each cylindrical rim 30 and 32 further has a 
center opening therethrough which is defined by 
the inner circumferential surface 38. The diameter 
of the inner circumferential surface 38 and the 
outer circumferential surface 40 of the cylindrical 
rims 30 and 32 will vary depending upon the width 
of the elastomeric web 22 and the desired amount 
of stretch in the cross machine direction 122. For 
example, the inner circumferential surface 38 may 
have a diameter of from about 61 to about 381 cm 
(about 24 to about 150 inches), desirably from 
about 122 to about 152 cm (about 48 to about 60 
inches) and the outer circumferential surface 40 
may have a diameter of from about 71 to about 
406 cm (about 28 to about 160 inches), desirably 
from about 135 to about 168 cm (about 53 to about 
66 inches). Thus, the corresponding size of the 
center opening in the cylindrical rims 30 and 32 
can also vary. The cylindrical rims 30 and 32 are 
located adjacent the side edges of the elastomeric 
web 22. The cylindrical rims 30 and 32 may be 
made from any material well known to those skilled 
in the art. For example, the cylindrical rims may be 
made from steel, aluminum or a plastic material. 

The illustrated example of the supporting 
means 50 includes at least three support rollers 52 
which are rotatably connected to a pair of support 
frames 54. The support rollers 52 are also rotatably 
connected to the inner circumferential surface 38 of 
the cylindrical rims 30 and 32. The support rollers 
52 and support frames 54 are configured to guide 
the cylindrical rims 30 and 32 for rotation about 
their respective axis, 34 and 36. It is desirable that 
the support frames 54, as representatively illus- 
trated in Fig. 1 . have frame openings therethrough 
which are in alignment with the center openings 
defined by the inner circumferential surface 38 of 
the cylindrical rims 30 and 32. 

The support rollers 52 and support frames 54 
are located such that the axes 34 and 36 of the 
cylindrical rims 30 and 32, respectively, are ori- 
ented to position the rims 30 and 32 at a close 
spacing 42 at a first location 44 and a far spacing 
46 at a second location 48. as representatively 
illustrated in Fig. 2. The far spacing 46 is substan- 
tially greater than the close spacing 42 relative to 
the elastomeric web path 26. Desirably, the far 
spacing 46 is from about 20 percent to about 400 
percent greater than the close spacing 42 and. 
more desirably, the far spacing 46 is from about 
150 percent to about 300 percent greater than the 
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close spacing 42. Thus, the cylindrical rims 30 and 
32 are canted or angled outwards relative to the 
elastomeric web path 26 as one travels in the 
machine direction 120 from the first location 44 to 
the second location 48. 

Desirably, the support rollers 52 and the inner 
circumferential surface 38 of the cylindrical rims 30 
and 32, as representatively illustrated in Fig. 1, are 
configured in a mating relationship such that the 
alignment of the cylindrical rims 30 and 32 is 
maintained as the rims are rotated. For example, 
the support rollers 52 may include a groove therein 
which is configured to receive the inner circum- 
ferential surface 38 of the cylindrical rims 30 and 
32. Desirably, the support rollers 52 are V-grooved 
Load Runners manufactured by Osborne Mfg. Co. 
located in Cleveland, Ohio. 

The supporting means 50, as representatively 
illustrated in Figs. 1 and 2, may further include an 
adjusting means 56 for changing the position and 
orientation of the support frames 54 to vary the 
close spacing 42 and far spacing 46 between the 
cylindrical rims 30 and 32. Thus, the position of the 
support frames 54 and the corresponding orienta- 
tion of the axes 34 and 36 of the cylindrical rims 30 
and 32. respectively, may be varied such that the 
close spacing 42 at the first location 44 and the far 
spacing 46 at the second location 48 are also 
varied. The adjusting means 56. as representatively 
illustrated in Figs. 1 and 2. may include a pair of 
carrier slides 58 which are slidably connected to 
the supporting means 50 and support frames 54 
such that the position and orientation of the cylin- 
drical rims 30 and 32 can be varied as desired. 
The carrier slides 58 may include any device 
known to those skilled in the art. For example, the 
carrier slides 58 may be dovetail slides manufac- 
tured by Milwaukee Slide Co. which is located in 
Milwaukee, Wisconsin. By varying the orientation 
and spacing of the cylindrical rims 30 and 32, the 
amount of stretch in the elastomeric web in the 
cross machine direction 122 can be varied as de- 
sired. 

The illustrated example of the gripping means 
60 includes a pair of endless belts 62 and 64 which 
are configured to receive the elastomeric web 22 
and hold the elastomeric web 22 against the outer 
circumferential surface 40 of the cylindrical rims 30 
and 32. As representatively illustrated in Figs. 1 
and 2, each endless belt 62 and 64 is provided for 
movement along a predetermined path such that 
the belts 62 and 64 receive the elastomeric web 22 
at the first location 44 and hold the elastomeric 
web 22 against the outer circumferential surface 40 
of the cylindrical rims 30 and 32 as the rims are 
rotated to the second location 48. The endless 
belts 62 and 64 may be maintained along the 
predetermined path by any means known to those 



skilled in the art such as, for example, a series of 
idler pulleys. The outer circumferential surface 40 
of the cylindrical rims 30 and 32 may further in- 
clude a groove therein for receiving the belts 62 

5 and 64 to ensure proper alignment of the belts 62 
and 64 about the outer circumferential surface 40. 
Endless belts which are suitable for use with the 
present invention are well known to those skilled in 
the art. For example, the endless belts 62 and 64 

10 may be polyurethane timing belts manufactured by 
Brecoflex which is located in Eatontown, New Jer- 
sey. 

In use, the elastomeric web 22 is received 
between the endless belts 62 and 64 and the outer 

75 circumferential surface 40 of the cylindrical rims 30 
and 32 at the first location 44. As the cylindrical 
rims 30 and 32 are rotated in the direction in- 
dicated by the arrow 80 associated therewith, the 
endless belts 62 and 64 hold the elastomeric web 

20 22 against the outer circumferential surface 40 of 
the cylindrical rims 30 and 32 between the first 
location 44 and the second location 48. Thus, the 
endless belts 62 and 64 hold the elastomeric web 
22 as it is moved in the machine direction 120 from 

25 the close spacing 42 at the first location 44 to the 
far spacing 46 at the second location 48 thereby 
stretching the elastomeric web in the cross ma- 
chine direction 122. 

As representatively illustrated in Figs. 1 and 2, 

30 the driving means 70 may include a pair of drive 
gears 72 and 74 which are configured to engage 
and rotate a pair of ring gears 76 and 78. The ring 
gears 76 and 78 are connected to the inner circum- 
ferential surface 38 of the cylindrical rims 30 and 

35 32. respectively. The ring gears 76 and 78 are 
connected to the inner circumferential surface 38 of 
the cylindrical rims 30 and 32 by any means 
known to those skilled in the art. For example, the 
ring gears 76 and 78 may be bolted, screwed, or 

40 welded to the cylindrical rims 30 and 32. 

The drive gears 72 and 74 may be rotated by 
any means known to those skilled in the art. For 
example, each drive gear 72 and 74 may be rotat- 
ed by an electric motor 82. The drive gears 72 and 

45 74 may be driven separately or may be connected 
together by a single shaft which is driven. Thus, in 
use. the electric motor 82 rotates the drive gears 
72 and 74 which engage and rotate the ring gears 
76 and 78, respectively, thereby rotating the cylin- 

50 drical rims 30 and 32 in the direction indicated by 
the arrow 80 associated therewith. As the cylin- 
drical rims 30 and 32 are rotated, the elastomeric 
web 22 is received by the gripping means 60 at 
the close spacing 42 at the first location 44 and 

55 transported to the far spacing 46 at the second 
location 48 thereby stretching the elastomeric web 
22 in the cross machine direction 122. 
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In an alternative aspect of the invention, the 
driving means 70 may be provided by the endless 
belts 62 and 64 which are configured to receive the 
elastomeric web 22 and hold the elastomeric web 
22 against the outer circumferential surface 40 of 
the cylindrical rims 30 and 32. As representatively 
illustrated in Figs. 1 and 2. the endless belts 62 
and 64 are configured in a predetermined path 
around a series of idler pulleys such that they 
engage a portion of the outer circumferential sur- 
face 40 of the cylindrical rims 30 and 32 between 
the first location 44 and the second location 48. 
The endless belts 62 and 64 may be driven by any 
means known to those skilled in the art. For exam- 
ple an idler roller may be driven by an electnc 
motor causing the endless belts 62 and 64 to move 
thereby rotating the cylindrical rims 30 and 32 in 
the direction indicated by the arrow 80 associated 
therewith. Thus, in this alternative aspect of the 
invention, the endless belts 62 and 64 may provide 
the gripping means 60 and the driving means 70. 

The apparatus and method of the present in- 
vention, as representatively illustrated in Figs. 1 
and 2. may further include a stretching means for 
elongating the elastomeric web 22 in the machine 
direction 120 before the elastomeric web 22 is 
stretched in the cross machine direction 122. For 
example, the apparatus 20 of the invention may 
further include a second set of rotatable nip rollers 
84 located upstream from the first set of rotatable 
nip rollers 28. In use, each set of nip rollers 28 and 
84 may be driven at a variable speed to elongate 
the elastomeric web 22 in the machine direction 
120 before it is moved to the cylindrical rims 30 
and 32. The second set of nip rollers 84 may be 
driven by any means known to those skilled in the 
art such as, for example, an electric motor. 

It will be further appreciated that the apparatus 
and method of the invention, as representatively 
illustrated in Figs. 1 and 2, can utilize one. or in the 
alternative, two. three, or more pairs of cylindrical 
rims in series to achieve the desired stretch in the 
cross machine direction. 

In another aspect, the present invention con- 
cerns an apparatus and method for providing a 
laminated web which is stretchable in a cross ma- 
chine direction. As representatively illustrated in 
Fig. 3, an elastomeric web 22 is moved in a ma- 
chine direction 120 along an elastic web path 26 
and at least one facing sheet 102 is moved along a 
facing sheet path 104. The elastomeric web 22 is 
stretched in the cross machine direction 122 to 
provide a stretched elastomeric web. The stretched 
elastomeric web is positioned in a facing relation- 
ship with the facing sheet 102 and bonded to the 
facing sheet 102 to provide a laminated web 100 
which is stretchable in the cross machine direction 
122. 



Before the elastomeric web 22 is bonded to the 
facing sheet 102. the elastomeric web 22 is 
stretched in the cross machine direction 122 by an 
apparatus and method such as is representatively 
5 illustrated in Figs. 1 and 2. As illustrated, an ap- 
paratus, generally indicated at 20, is used to 
stretch the elastomeric web 22 in the cross ma- 
chine direction 122. The apparatus 20 includes a 
pair of rotatable cylindrical rims 30 and 32 which 
10 are located adjacent the side edges of the 
elastomeric web 22. Each of the cylindrical rims 30 
and 32 has an axis 34 and 36, an inner circum- 
ferential surface 38 and an outer circumferential 
surface 40. The cylindrical rims 30 and 32 are 
15 guided by a supporting means 50 for rotation about 
their axes 34 and 36. As representatively illustrated 
in Fig. 2. the axes 34 and 36 of the cylindrical rims 
30 and 32 are oriented to position the rims 30 and 
32 at a close spacing 42 at a first location 44 and a 
20 far spacing 46 at a second location 48. The far 
spacing 46 is substantially greater than the close 
spacing 42 relative to the elastomeric web path 26. 
As the cylindrical rims 30 and 32 are rotated in the 
direction indicated by the arrow 80 associated 
25 therewith, the elastomeric web 22 is gripped and 
transported between the close spacing 42 at the 
first location 44 and the far spacing 46 at the 
second location 48 to stretch the elastomeric web 
22 in the cross machine direction 122. The cylin- 
30 drical rims 30 and 32 are rotated by a driving 
means 70 which is connected to the rims 30 and 
32. 

As representatively illustrated in Fig. 3. each 
cylindrical rim 30 and 32 has a center opening 106 
35 therethrough which is defined by the inner circum- 
ferential surface 38 of the cylindrical rims 30 and 
32. The diameter of the inner circumferential sur- 
face 38 is great enough to allow the facing sheet 
102 to extend through at least one of the cylindrical 
40 rims 30 and 32 before it is bonded to the stretched 
elastomeric web. In this configuration, it is desir- 
able that the support frames 54, as representatively 
illustrated in Fig. 1. have frame openings thereth- 
rough which are in alignment with the center open- 
45 ings 106 of each cylindrical rim 30 and 32 to allov 
the facing sheet 102 to extend through both the 
support frames 54 and the cylindrical rims 30 anc 
32- The size of the frame opening will vary de 
pending on the size of the center opening 106 an. 
50 the corresponding diameter of the inner circum 
ferential surface 38 of the cylindrical rims 30 an 
32. Desirably, the frame opening has a width an 
height of from about 51 to about 356 cm (about 2 
to about 140 inches), desirably from about 102 I 
55 about 132 cm {about 40 to about 52 inches) whic 
corresponds to the diameter of the inner circun 
ferential surface 38. Thus, the present inventic 
provides less complicated paths to supply matei 



6 



EP 0 672 516 A2 



12 



als which can be laminated to the stretched 
elastomeric web because the cylindrical rims 30 
and 32 are not supported and driven about a hub 
or shaft along their axes 34 and 36. 

A web guiding means 110 may be positioned 
along the facing sheet path 104 and between the 
cylindrical rims 30 and 32 to properly orient the 
facing sheet 102 along the machine direction 120 
before the facing sheet 102 is bonded to the 
stretched elastomeric web. Web guiding means are 
well known to those skilled in the art. For example, 
as representatively illustrated in Fig. 3, the web 
guiding means 110 may include a shaft positioned 
at a forty-five degree angle to change the orienta- 
tion of the facing sheet 102. 

The elastomeric web 22. as representatively 
illustrated in Fig. 3, may be bonded to the facing 
sheet 102 by any method known to those skilled in 
the art. For example, the elastomeric web 22 may 
be stretched in the cross machine direction 122 
and bonded to the facing sheet 102 thermally, 
ultrasonically or adhesively. In addition, a second 
facing sheet 112 may be bonded to the stretched 
elastomeric web such that the stretched 
elastomeric web is positioned between two facing 
sheets. Thus, the elastomeric web 22 is stretched 
in the cross machine direction and bonded to at 
least one facing sheet 102. Upon relaxing the ma- 
terials, the elastomeric web 22 gathers the facing 
sheet 102 thereby providing a laminated web 100 
which is stretchable in the cross machine direction 
122 to the extent that the facing sheet 102 allows 
the elastomeric web 22 to stretch. In an alternative 
aspect of the invention, the elastomeric web 22 
may be elongated in the machine direction 120 
before it is stretched in the cross machine direction 
122 and bonded to the facing sheet 102. Thus, the 
laminated web 100 may be stretchable in both the 
machine direction and the cross machine direction 
to the extent that the facing sheet 102 allows the 
elastomeric web to stretch. 

The facing sheet 102 may be provided by any 
material known to those skilled in the art. For 
example, the facing sheet 102 may include a non- 
woven material such as a spunbond. meltblown, 
spun laced or carded polymeric material, a film 
material such as a polyolefin or polyurethane film, 
a foam material or combinations thereof. The facing 
sheet 102 may be elastic or nonelastic. In a spe- 
cific aspect, the facing sheet 102 is formed from a 
nonwoven material such as a spunbond or melt- 
blown polyethylene or polypropylene material hav- 
ing a basis weight of from about 5 to about 50 
grams per square meter. 

The laminated web of the different aspects of 
the present invention provides a material which, 
when stretched in the cross machine direction, 
substantially maintains its length in the machine 



direction with minimal necking. In addition, the 
amount of force required to stretch the laminated 
web of the present invention in the first cycle is 
substantially the same as the amount of force re- 
5 quired in subsequent cycles. 

The different aspects of the invention can ad- 
vantageously provide an elastomeric web which 
has been stretched in the cross machine direction. 
The stretched elastomeric web may also be lami- 
10 nated to at least one facing sheet to provide a 
laminated web which is stretchable in the cross 
machine direction. The elastomeric web may be 
made of any suitable material having elastic or 
stretchable properties. Examples of such materials 

15 include films or layers of natural rubber, synthetic 
rubber, or thermoplastic elastomeric polymers. Fur- 
thermore, the elastomeric web may be a nonwoven 
material such as, for example, a spunbond, melt- 
blown or carded web. The elastomeric web may be 

20 a uniform layer or sheet or it may include a web 
having a center elastic material with strips of elastic 
or nonelastic material bonded to the side edges 
thereof. In such a configuration, the elastic or non- 
elastic strips of material may or may not be in- 

25 eluded in the final product. In a specific aspect, the 
elastomeric web may be an elastic material such 
as a 1.2 mil polyurethane film made by Deerfield 
Urethane using B. F, Goodrich #58661 resin. 

The different aspects of the invention may be 

30 configured such that the elastomeric web is 
stretched in the cross machine direction in an 
amount of from about 20 to about 400 percent. 
Desirably. the elastomeric web is stretched in the 
cross machine direction in an amount of from about 

35 150 to about 300 percent and. more desirably, the 
elastomeric web is stretched in the cross machine 
direction in an amount of from about 200 to about 
250 percent. The elastomeric web of the present 
invention may also be elongated in the machine 

40 direction in an amount of from about 20 to about 
400 percent before it is stretched in the cross 
machine direction. 

Thus, the different aspects of the invention can 
more efficiently provide an elastomeric material 

45 which is stretched in the cross machine direction. 
The present invention also allows for less com- 
plicated web paths compared to conventional 
methods for providing stretch-bonded laminate ma- 
terials because the cylindrical rims are not driven 

50 and supported about a hub or shaft along their 
axes. 

The stretched elastomeric web of the different 
aspects of the present invention may be used in an 
absorbent article, such as a disposable diaper 
55 which is representatively illustrated in Fig. 4. The 
absorbent article 200 defines a front portion 202. a 
rear portion 204, and a crotch portion 206 connect- 
ing the front portion 202 and the rear portion 204. 
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The absorbent article 200 includes a bodyside liner 
210. an outer cover 212, and an absorbent core 
214 located between the bodyside liner 210 and 
the outer cover 212. As used herein, reference to a 
front portion refers to that part of the absorbent 
article which is generally located on the front of a 
wearer when in use. Reference to the rear portion 
refers to the portion of the article generally located 
at the rear of the wearer when in use, and refer- 
ence to the crotch portion refers to that portion 
which is generally located between the legs of the 
wearer when in use. 

The crotch portion 206 has opposite longitudi- 
nal side portions 208 which include a pair of elas- 
ticized. longitudinally extending leg cuffs 216. The 
leg cuffs 216 are generally adapted to fit about the 
legs of a wearer when in use and serve as a 
mechanical barrier to the lateral flow of body ex- 
udates. The leg cuffs 216 are elasticized by a pair 
of leg elastics 218. The absorbent article 200 fur- 
ther includes a front waist elastic 220 and a rear 
waist elastic 222. The rear portion 204 of the ab- 
sorbent article 200 may further include a pair of 
stretchable ears 226 attached thereto. A fastening 
means 224 such as snap closures, hook and loop 
fasteners, mushroom fasteners or tape fasteners 
may be attached to the stretchable ears 226. The 
fastening means 224 is intended to hold the absor- 
bent article 200 about the waist of the wearer when 
in use. 

The bodyside liner 210 of the absorbent article 
200, as representatively illustrated in Fig. 4, suit- 
ably presents a body facing surface which is com- 
pliant, soft feeling, and non-irritating to the wearer's 
skin. Further, the bodyside liner 210 may be less 
hydrophilic than the absorbent core 214. to present 
a relatively dry surface to the wearer, and may be 
sufficiently porous to be liquid permeable, permit- 
ting liquid to readily penetrate through its thick- 
ness. A suitable bodyside liner 210 may be manu- 
factured from a wide selection of web materials 
such as porous foams, reticulated foams, apertured 
plastic films, natural fibers (for example, wood or 
cotton fibers), synthetic fibers (for example, polyes- 
ter or polypropylene fibers), or a combination of 
natural and synthetic fibers. The bodyside liner 210 
is suitably employed to help isolate the wearer's 
skin from liquid held in the absorbent core. 

Various woven and nonwoven fabrics can be 
used for the bodyside liner 210. For example, the 
bodyside liner may be composed of a meltblown or 
spunbonded web of polyolefin fibers. The bodyside 
liner 210 may also be a bonded carded web com- 
posed of natural and/or synthetic fibers. The 
bodyside liner 210 may be composed of a substan- 
tially hydrophobic material, and the hydrophobic 
material may, optionally, be treated with a surfac- 
tant or otherwise processed to impart a desired 



level of wettability and hydrophilicity. In a particular 
aspect of the present invention, the bodyside liner 
210 comprises a nonwoven, spunbond. poly- 
propylene fabric composed of about 0.31-0.36 tex 
5 (about 2.8-3.2 denier) fibers formed into a web 
having a basis weight of about 22 grams per 
square meter and a density of about 0.06 grams 
per cubic centimeter. The fabric is surface treated 
with about .28 weight percent of a surfactant com- 
;o mercially available from Rohm and Haas Company 
under the trade designation Triton X-102. 

The outer cover 212 of the absorbent article 
200. as representatively illustrated in Fig. 4. may 
suitably be composed of a material which is either 
15 liquid permeable or liquid impermeable. It is gen- 
erally preferred that the outer cover 212 be formed 
from a material which is substantially impermeable 
to liquids. For example, a typical outer cover can 
be manufactured from a thin plastic film or other 
20 flexible liquid impermeable material- For example, 
the outer cover 212 may be formed from a polyeth- 
ylene film having a thickness of from about 0.012 
mm (0.5 mil) to about 0.051 mm (2.0 mils). If it is 
desired to present the outer cover 212 with a more 
25 clothlike feeling, the outer cover 212 may comprise 
a polyethylene film having a nonwoven web lami- 
nated to the outer surface thereof, such as a spun- 
bond web of polyolefin fibers. For example, a poly- 
ethylene film having a thickness of about 0.015 mm 
30 (0.6 mil) may have thermally laminated thereto a 
spunbond web of polyolefin fibers, which fibers 
have a thickness of about 0.16 to 0.28 tex (about 
1.5 to 2.5 denier) per filament, which nonwoven 
web has a basis weight of about 24 grams per 
35 square meter (0.7 ounces per square yard). Meth- 
ods of forming such clothlike outer covers are well 
known to those skilled in the art. 

Further, the outer cover 212 may be formed of 
a woven or nonwoven fibrous web layer which has 
40 been totally or partially constructed or treated to 
impart a desired level of liquid impermeability to 
selected regions that are adjacent or proximate the 
absorbent core 214. Still further, the outer cover 
212 may optionally be composed of a microporous 
45 "breathable" material which permits vapors to es- 
cape from the absorbent core 214 while still pre- 
venting liquid exudates from passing into the outer 
cover 212. 

The absorbent core 214 of the absorbent arti- 
50 cle 200. as representatively illustrated in Fig. 4. 
may suitably comprise a fibrous web which in- 
cludes a high absorbency material. As a general 
rule, the high absorbency material is present in the 
absorbent core 214 in an amount of from about 5 
55 to about 100 weight percent based on total weight 
of the absorbent core to provide more effective 
performance. The absorbent core 214 may have 
any of a number of shapes. For example, the 
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absorbent core 214 may be rectangular, l-shaped 
or T-shaped. It is generally preferred that the ab- 
sorbent core 214 be narrower in the crotch portion 
206 of the absorbent article 200 than in the front or 
rear portion, 202 or 204, respectively. 

The outer cover 212 and bodyside liner 210 
are generally adhered to one another so as to form 
a pocket in which the absorbent core 214 is lo- 
cated. Thus, the leg cuffs 216 are suitably formed 
by portions of the outer cover 212, and/or bodyside 
liner 210. which extend beyond the longitudinal 
sides of the absorbent core 214. Naturally, the leg 
cuffs 216 can also be formed from separate materi- 
als which are attached to the outer cover 212 
and/or bodyside liner 210. 

The leg cuffs 216. as representatively illus- 
trated in Fig. 4, include leg elastics 218. Materials 
suitable for us^ in forming leg cuffs 216 and leg 
elastics 218 are known to those skilled in the art. 
For example, the stretched elastomeric web of the 
different aspects of the present invention may be 
utilized to provide the leg cuffs 216 or leg elastics 
218. Similarly, the waist elastics 220 and 222 are 
well known to those skilled in the art and may 
include the stretched elastomeric web of the 
present invention. 

The stretched elastomeric web of the present 
invention may also be utilized to form the stretcha- 
ble ears 226 which are fastened to the rear portion 
204 of the absorbent article 200. The fastening 
means 224 may be attached to the stretchable ears 
226. The combination of the stretchable ears 226 
and the fastening means 224 provide a better fit of 
the absorbent article about the waist of a wearer. 

A wide variety of diaper configurations, as well 
as training pants, incontinence garments, and like 
configurations, are suitable for using the stretched 
elastomeric web of the present invention. Suitable 
diapers are described in greater detail in EP-A-0 
539 703, herein incorporated by reference . 

While the invention has been described in de- 
tail with respect to specific aspects thereof, it will 
be appreciated that those skilled in the art, upon 
attaining an understanding of the foregoing, may 
readily conceive of alterations to, variations of, and 
equivalents to these aspects. Accordingly, the 
scope of the present invention should be assessed 
as that of the appended claims and any equivalents 
thereto. 

Claims 

1. An apparatus (20) for stretching in a cross 
machine direction (122) an elastomeric ma- 
terial (22). preferably an elastomeric web, mov- 
ing in a machine direction (120) along an 
elastomeric material path (26), said apparatus 
(20) comprising: 



a) at least a pair of rotatable, cylindrical 
transport means (30,32) which are located 
adjacent said elastomeric material (22) and 
are positioned at a close spacing (42) at a 
5 first location (44) and a far spacing (46) at a 

second location (48), said far spacing (46) 
being greater than said close spacing (42) 
relative to said elastomeric material path 
(26): 

w b) a gripping means (60) located on said 

transport means (30,32) for receiving said 
elastomeric material (22) and holding said 
elastomeric material (22) as said 
elastomeric material (22) is stretched; and 
/5 c) driving means (70) connected to said 

transport means (30.32) for rotating said 
transport means (30,32) 
wherein, as said transport means (30,32) are 
rotated by said driving means (70). said 
20 elastomeric material (22) is received by said 

gripping means (60) at said close spacing (42) 
at said first location (44) and transported to 
said far spacing (46) at said second location 
(48) thereby stretching said elastomeric ma- 
25 terial (22) in said cross machine direction 

(122). 

2. The apparatus (20) of claim 1, wherein said 
apparatus (20) further comprises a supplying 
30 means (24) for continuously moving said 

elastomeric material (22) in said machine di- 
rection (120) along said elastomeric material 
path (26). 

35 3. The apparatus (20) of claim 1 or 2, wherein 
said pair of transport means (30,32) is a pair of 
rotatable, cylindrical rims (30,32) each having 
an axis (34,36), an inner circumferential sur- 
face (38) and an outer circumferential surface 

40 (40), said axes (34,36) are oriented to position 

said rims (30,32) at said close spacing (42) at 
said first location (44) and said far spacing (46) 
at said second location (48). 

45 4. The apparatus (20) of claim 3, wherein said 
apparatus (20) further comprises supporting 
means (50) connected to said cylindrical rims 
(30.32) for guiding said rims (30,32) for rotation 
about said axes (34,36). 

50 

5. The apparatus (20) of claim 4 wherein said 
supporting means (50) includes at least three 
support rollers (52) which are rotatably con- 
nected to said inner circumferential surface 

55 (38) of said cylindrical rims (30.32). 

6. The apparatus (20) of one of the preceding 
claims wherein said gripping means (60) in- 
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eludes a pair of endless belts (62,64) which are 
configured to receive said elastomeric material 
(22) and hold said elastonneric material (22) 
against said transport means (30.32). espe- 
cially against said outer circumferential surface 
(40) of said cylindrical rims (30.32) between 
said first location (44) and said second location 
(48) as said rims (30,32) are rotated. 

7. The apparatus (20) of one of the preceding 
claims wherein said driving means (70) in- 
cludes a pair of drive gears (72.74) which are 
configured to engage and rotate a pair of ring 
gears (76.78) which are connected to said 
transport means (30,32) especially to said in- 
ner circumferential surface (38) of said cylin- 
drical r\rT\s (30.32) wherein, in use, said drive 
gears (72.74) engage and rotate said ring 
gears (76,78) thereby rotating said cylindrical 
transport means (30.32). 

8. The apparatus (20) of one of claims 1 to 6 
wherein said driving means (70) includes a pair 
of endless belts (62,64) which are configured 
to engage a portion of said transport means 
(30.32). especially said outer circumferential 
surface (40) of said cylindrical rims (30.32) and 
rotate said transport means (30.32). 

9. The apparatus (20) of claim 8 wherein said 
gripping means (60) is provided by said end- 
less belts (62,64) which are further configured 
to receive said elastomeric material (22) and 
hold said elastomeric material (22) against said 
transport means (30.32). especially said outer 
circumferential surface (40) of said cylindrical 
rims (30,32) between said first location (44) 
and said second location (48) as said transport 
means (30.32) are rotated. 

10. The apparatus (20) of one of claims 4 to 9 
wherein said supporting means (50) further in- 
cludes an adjusting means (56) for changing 
an orientation of said axes (34,46) of said cy- 
lindrical rims (30.32) to vary said close spacing 
(42) at said first location (44) and said far 
spacing (46) at said second location (48) rela- 
tive to said elastomeric material path (26) to 
provide a variable amount of stretch to said 
elastomeric material (22) in said cross machine 
direction (122). 

11. A method for stretching in a cross machine 
direction an elastomeric material, preferably an 
elastomeric web, moving in a machine direc- 
tion along an elastomeric material path, said 
method comprising the steps of: 



a) providing at least a pair of rotatable, 
cylindrical transport means which are lo- 
cated adjacent said elastomeric material 
and are positioned at a close spacing at a 
first location and a far spacing at a second 
location, said far spacing being greater than 
said close spacing relative to said 
elastomeric material path; 

b) holding said elastomeric material be- 
tween said first location and said second 
location wherein said holding is provided by 
a gripping means which is located on said 
transport means; and 

c) rotating said cylindrical transport means 
to transport said elastomeric material from 
said close spacing at said first location to 
said far spacing at said second location 
thereby stretching said elastomeric material 
in said cross machine direction wherein said 
rotating is provided by a driving means 
which is connected to said transport means. 



12. A method for providing a laminated web which 
is stretchable at least in a cross machine direc- 
25 tion. said method comprising the steps of: 

a) moving an elastomeric web in a machine 
direction along an elastomeric web path; 

b) moving at least one facing sheet along a 
facing sheet path; 

30 c) stretching said elastomeric web in said 

cross machine direction thereby providing a 
stretched elastomeric web; 

d) positioning said stretched elastomeric 
web and said facing sheet in a facing rela- 
ys tionship; and 

e) bonding said stretched elastomeric web 
to said facing sheet thereby providing said 
laminated web which is stretchable in said 
cross machine direction, 

40 wherein said step of stretching comprises the 

steps of: 

f) providing at least a pair of rotatable. cylin- 
drical transport means which are located 
adjacent said elastomeric material and are 

45 positioned at a close spacing at a first loca- 

tion and a far spacing at a second location, 
said far spacing being greater than said 
close spacing relative to said elastomeric 
material path; 

50 g) holding said elastomeric material be- 

tween said first location and said second 
location wherein said holding Is provided by 
a gripping means which is located on said 
transport means; and 

55 h) rotating said cylindrical transport means 

to transport said elastomeric material from 
said close spacing at said first location to 
said far spacing at said second location 
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thereby stretching said elastomeric material 
in said cross machine direction wherein said 
rotating is provided by a driving means 
which is connected to said transport means. 

13. The method of claim 11 or 12, wherein pair of 
transport means is a pair of rotatable. cylin- 
drical rims each having an axis, an inner cir- 
cumferential surface and an outer circumferen- 
tial surface, said axes are oriented to position 
said rims at said close spacing at said first 
position and said far spacing at said second 
position. 

14. The method of claim 13. wherein said method 
further comprises the step of guiding said cy- 
lindrical rims for rotation about said axes and 
wherein said guiding is provided by supporting 
means which is connected to said cylindrical 
rims. 

15. The method of claim 14 wherein said guiding 
step includes the step of providing said sup- 
porting means which includes at least three 
support rollers rotatably connected to said in- 
ner circumferential surface of said cylindrical 
rims. 

16. The method of one of claims 11 to 15 wherein 
said holding step includes the step of provid- 
ing said gripping means which includes a pair 
of endless belts which receive said elastomeric 
material and hold said elastomeric material 
against said transport means, especially 
against said outer circumferential surface of 
said cylindrical rims, between said first location 
and said second location. 

17. The method of one of claims 11 to 16 wherein 
said rotating step includes the step of provid- 
ing said driving means which includes a pair of 
drive gears which engage and rotate a pair of 
ring gears which are connected to said trans- 
port means, especially to said inner circum- 
ferential surface of said cylindrical rims there- 
by rotating said transport means, 

18. The method of one of claims 11 to 16 wherein 
said rotating step includes the step of provid- 
ing said driving means which includes a pair of 
endless belts which engage a portion of said 
transport means, especially said outer circum- 
ferential surface of each of said cylindrical 
rims, and rotate said transport means. 

19. The method of one of claims 11 to 18 wherein 
said rotating step includes the step of stretch- 
ing said elastomeric web in said cross ma- 
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chine direction in an amount of from about 20 
to about 400 percent. 

20. The method of one of claims 11 to 19 wherein 
said moving step includes the step of provid- 
ing said elastomeric web which is a polyure- 
thane film. 

21. The method of one of claims 11 to 20 further 
comprising the step of elongating said 
elastomeric web in said machine direction be- 
fore said step of holding said elastomeric web. 

22. The method of one of claims 11 to 21 wherein 
said providing step includes the step of provid- 
ing said cylindrical rims with a center opening 
therethrough defined by said inner circumfer- 
ential surface and wherein said facing sheet 
extends along said facing sheet path through 
said center opening in at least one of said 
cylindrical rims before said step of bonding. 

23. The method of claim 22 further including the 
step of providing a web guiding means located 
between said cylindrical rims for orientating 
said facing sheet along said machine direction 
after said facing sheet extends through said 
center opening in said cylindrical rim. 

24. The method of one of claims 12 to 23 wherein 
said moving step includes the step of provid- 
ing said facing sheet which is a nonwoven 
material. 

25. The method of one of claims 12 to 24 wherein 
said step of bonding is provided ultrasonically. 

26. The method of one of claims 12 to 25 further 
comprising the step of elongating said 
elastomeric web in said machine direction be- 
fore said step of bonding said stretched 
elastomeric web to said facing sheet thereby 
providing a laminated web which is stretchable 
in both said machine direction and said cross 
machine direction. 

27. The method of one of claims 12 to 26 further 
comprising the steps of providing a second 
facing sheet; and bonding said second facing 
sheet to said stretched elastomeric web there- 
by providing said laminated web. 
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